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REMARKS/ARGUMENTS 

The Present Invention 

The present invention is directed to a composition comprising a dual specificity T 
lymphocyte comprising a recombinant chimeric receptor or recombinant T cell receptor, 
which is reactive with a tumor antigen, and an endogenous T cell receptor reactive with a cell 
that is allogeneic to the T lymphocyte, and the cell that is allogeneic to the T lymphocyte. 
The present invention is also directed to other related compositions and a method of 
preparing lymphocytes having dual specificity. 

The Pending Claims 

Claims 1, 4, 7, 8, 10, 40, 41, 44-46, 52-61, 71-76, and 79-93 are pending. 

Discussion of the Specification 

The specification of the instant application has been amended in accordance with 37 
CFR 1.125 (c) (and the Manual of Patent Examination Procedure (MPEP) Section 608,01 (q)) 
to recite the publication number of U.S. Application No, 08/547,263 in paragraph 0052 on 
page 17, In view of the amendment, the status of the application no longer needs to be 
updated. 

Discussion of the Anticipation Rejections 
A. Altenschmidt 

According to the Office Action, Altenschmidt anticipates claims 1, 7, 40, 41, 71, 72, 
79-83, 92, and 93, because the reference allegedly discloses a composition comprising T 
lymphocytes comprising a chimeric receptor having antigen specificity for a tumor antigen 
(Erb-B2 receptor) and an endogenous T cell receptor which has antigenic specificity for an 
allogeneic cell, wherein the allogeneic cell is either an HC1 1 or HC1 1 R2 target cell. The 
Office Action specifically contends that the property of having an endogenous T cell receptor 
reactive with an allogeneic cell is an intrinsic property of all T lymphocytes. 

The rejection in view of Altenschmidt is improper, because Altenschmidt does not 
disclose each and every limitation of the claims. Specifically, the T lymphocytes of 
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Altenschmidt do not comprise an endogenous T cell receptor which has antigenic specificity 
for either HC1 1 or HC1 1 R2 target cells. This is evidenced by the data shown in Figure 4 of 
Altenschmidt. Figure 4 demonstrates that the T lymphocytes expressing the chimeric 
receptor are reactive to the target cells only when (1) the T lymphocytes are expressing the 
chimeric receptor reactive with Erb-B2 receptor and (2) the target cells are expressing the 
Erb-B2 receptor. If the T lymphocytes of Altenschmidt comprised an endogenous T cell 
receptor reactive to HC1 1 or HC1 1 R2 target cells, the T lymphocytes would have reacted 
with the target cells, by way of lysing the target cells, in a manner independent of the 
expression of the Erb-B2 receptor and of the chimeric receptor. That is to say that the T 
lymphocytes would have reacted with HC1 1 or HC1 1 R2 cells through the endogenous T cell 
receptor. That was not the case, however, Therefore, the Office Action's assertion that the 
property of having an endogenous T cell receptor reactive with an allogeneic cell is an 
intrinsic property of all T lymphocytes is not correct. 

The Office appears to argue in the Advisory Action that the claims are not limited to a 
type of allogeneic cell, such that any T cell receptor allegedly satisfies the criteria of "an 
endogenous T cell receptor reactive with a cell that is allogeneic to the T lymphocyte.' 1 The 
Office further argues in the Advisory Action that it is possible for the T cells of Altenschmidt 
to have another endogenous T cell receptor, presumably one that is reactive with HC1 1 or 
HC1 1 R2 target cells and that is different from the endogenous T cell receptor which does not 
react with the target cells. 

While it is true that the claims do not limit the type of cell which is allogeneic to the T 
lymphocyte of the claimed composition, the claims do require that the allogeneic cell is 
present as part of the claimed composition. Therefore, if the Office still alleges that 
Altenschmidt anticipates the claimed compositions, wherein the HC1 1 or HC1 1 R2 target 
cells allegedly are the allogeneic cells, then the Office must provide evidence that the T 
lymphocytes of Altenschmidt comprise an endogenous T cell receptor reactive with the HC1 1 
or HC1 1 R2 cells. For reasons stated above, Figure 4 of Altenschmidt evidences that the T 
cells do not comprise an endogenous T cell receptor reactive with the HC 1 1 or HC 1 1 R2 
target cells. As of yet, the Office has not provided any evidence otherwise. Also, the ability 
to react to HC1 1 or HC1 1 R2 cells is not an intrinsic property of any T cell or any T cell 
receptor, 
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Furthermore, the Office has not provided any evidence that the T lymphocytes of 
Altenschmidt comprise another endogenous T cell receptor, presumably one that is reactive 
with HC1 1 or HC1 1 R2 target cells and is different from the endogenous T cell receptor 
which does not react with the target cells. On the contrary, T lymphocytes are endowed with 
T cell receptors of only a single antigen specificity. Janeway et ah, Immunobiology: The 
Immune System in Health and Disease, 4 th ed., Elsevier Science Ltd./Garland Publishing, 
1999, page 12 (copy of which is attached hereto) evidences this fact, stating: 

Instead of bearing several different receptors, each recognizing 
a different surface molecule of a pathogen, each naive 
lymphocyte entering the bloodstream bears antigen receptors of 
only a single specificity. 

Therefore, it is unlikely for the T lymphocytes of Altenschmidt to have two 
endogenous T cell receptors, one that is reactive with HC1 1 or HC1 1 R2 target cells, and one 
that is not reactive with these target cells. 

Even if the T cells of Altenschmidt did possess such another endogenous T cell 
receptor, which is reactive to the target cells, which the T lymphocytes did not, the T 
lymphocytes would have reacted with the target cells, by way of lysing the target cells, in a 
manner independent of the expression of the Erb-B2 receptor and of the chimeric receptor. 
That is to say that the T lymphocytes would have reacted with the HC1 1 or HC1 1 R2 target 
cells through this other endogenous T cell receptor. That was not the case, however. 

In view of the foregoing, Altenschmidt does not disclose each and every limitation of 
the claim. Applicants, therefore, request that the rejection be withdrawn. 

B. Beecham 

According to the Office Action, Beecham anticipates claims 1, 7, 40, 45, 52, 61, 71, 
72, 76, 79-83, 87, and 91-93 under 102 (a), because Beecham allegedly discloses a 
composition comprising (1) a population of human T lymphocytes transduced with a 
chimeric receptor reactive with the tumor antigen CEA and (2) tumor cell cultures, which are 
allogeneic to the T lymphocytes. 
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Applicants traverse this rejection by providing a Declaration under 37 CFR 1.131 of 
Patrick Hwu (which Declaration is the same as the one attached to the Reply filed on 
November 15, 2006). As evidenced by the Declaration, the instant invention was conceived 
of and reduced to practice by the inventors prior to May 1, 2000, i.e., prior to the publication 
date of Beecham,, whenever that publication date was. While the exact publication date of 
Beecham has not been established, since the citation refers to "May- June 2000/' even 
assuming arguendo the publication date is May 1, 2000, the attached Declaration under 37 
CFR 1.131 shows invention prior to May 1, 2000. In view of the Declaration, a 102(a) 
rejection in view of Beecham is moot. 

According to the Advisory Action, the Office has not entered the Declaration because 
Applicants have not provided a showing of good and sufficient reasons why the Declaration 
was not earlier presented. A Request for Continued Examination is hereby submitted. The 
Office is respectfully requested to enter and fully consider the Declaration. 

The rejection in view of Beecham is furthermore improper, because Beecham does 
not disclose each and every limitation of the claims. Specifically, the T lymphocytes of 
Beecham, which lymphocytes express the chimeric receptor reactive with the tumor antigen 
CEA, do not further comprise an endogenous T cell receptor which is reactive with an 
allogeneic cell. The Office Action claims that the property of having an endogenous T cell 
receptor which is reactive with an allogeneic cell is an intrinsic property of all T 
lymphocytes. The Office asserts that the non-specific killing of the T lymphocytes of 
Beecham "might just evidence the act of the endogenous T cell receptor reactive with a cell 
that is allogeneic to the T lymphocyte" (page 5 of the Office Action, emphasis added). 
Inherency, however may not be established by probabilities or possibilities. The mere fact 
that a certain thing may result from a given set of circumstances is not sufficient. Continental 
Can Co. USA, Inc. v, Monsanto Co,, 948 F.2d 1264, 20 USPQ2d 1748 (Fed. Cir. 1991). 

In fact, the non-specific killing exhibited by the T lymphocytes of Beecham was 
explained by the authors as toxicity mediated by T-LAK cells, which are able to iyse a wide 
spectrum of tumor targets. See page 341, 2 nd complete paragraph of the left hand column. 
The authors do not attribute the non-specific killing of the T lymphocytes to an endogenous 
receptor reactive with the tumor cells not expressing the tumor antigen. 
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Also, as explained above in the discussion of the anticipation rejection in view of 
Altenschmidt, the Office Action's assertion that the property of having an endogenous T cell 
receptor which is reactive with an allogeneic cell is an intrinsic property of all T lymphocytes 
cannot be true. If it were true, then the T lymphocytes of Altenschmidt would have lysed 
target cells in a manner independent of the expression of the ErbB2 receptor (on the target 
cells) and of the chimeric receptor (on the T lymphocytes). Therefore, the endogenous T cell . 
receptor is not an intrinsic property of all T lymphocytes. 

The Office additionally argues in the Advisory Action that the claims are not limited 
to a type of allogeneic cell, such that any T cell receptor allegedly satisfies the criteria of "an 
endogenous T cell receptor reactive with a cell that is allogeneic to the T lymphocyte." 

As stated above in reference to the rejection in view of Altenschmidt, the claims 
require that the allogeneic cell is present as part of the claimed composition. Therefore, if the 
Office still alleges that Beecham anticipates the claimed compositions, the Office must 
provide evidence that Beecham discloses a composition comprising (1) T lymphocytes which 
comprise (a) a chimeric T cell receptor reactive with a tumor antigen and (b) an endogenous 
T cell receptor reactive with a cell that is allogeneic to the T lymphocyte, and (2) the 
allogeneic cell As of yet, the Office still has not provided such evidence. 

In view of the foregoing, it cannot be said that Beecham discloses a composition that 
meets each and every limitation of the claims. The anticipation rejection in view of 
Beecham, therefore, cannot stand, and Applicants request that the rejection be withdrawn. 

Discussion of the Obviousness Rejections 

A. Beecham in view of Terheyden andMiinz 

According to the Office Action, claims 1, 7, 8, 40, 41, 45, 46, 52, 56, 58, 61,71, 72, 
75, 76, 79-83, 86, 87, and 90-93 are prima facie obvious in view of Beecham in view of 
Terheyden and Mtinz. Specifically, Beecham allegedly teaches a method comprising 
activating T lymphocytes and then transducing the lymphocytes with a chimeric receptor 
gene, which chimeric receptor is reactive to a tumor antigen. According to the Office Action, 
Beecham does not teach activating T lymphocytes by co-culturing with an allogeneic cell 
Also, Beecham allegedly does not teach a composition comprising the T cell expressing a 
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chimeric receptor and allogeneic monocytes. The Office Action contends that Terheyden 
cures the deficiency of Beecham by establishing that it was well known in the art to co- 
culture monocytic antigen presenting cells (APCs) with T lymphocytes as a routine means of 
activating T lymphocytes. Terheyden, according to the Office Action, does not teach 
allogeneic dendritic cells. Miinz allegedly cures the deficiency of Terheyden by allegedly 
teaching that allogeneic stimulus, as compared to autologous stimulus, is powerful in 
obtaining potent CTL cells. 

As the Declaration of Patrick Hwu states that the instant invention was conceived of 
and reduced to practice prior to May 1, 2000, Beecham is not prior art to the instant 
application. The rejection on this basis alone is improper. 

Even if Beecham were prior art to the instant application, which it is not, the rejection 
of the claims in view of Beecham in view of Terheyden and Miinz is improper, because the 
criteria to establish a prima facie case of obviousness have not been met. Specifically, the 
teachings of Beecham, Terheyden, and Munz do not teach or suggest all of the claim 
limitations. As discussed above, Beecham does not disclose a T lymphocyte comprising both 
a chimeric receptor reactive with a tumor antigen and an endogenous T cell receptor reactive 
with a cell that is allogeneic to the T lymphocyte. The teachings of Terheyden and Miinz do 
not cure this deficiency. 

Also, the rejection in view of Beecham in view of Terheyden and Miinz is improper, 
because there is no suggestion or motivation in these references or in the knowledge 
generally available to one of ordinary skill in the art to modify Beecham or to combine 
Beecham with Terheyden and Miinz, such that the invention would have been arrived at, at 
the time of filing the instant application, For example, Beecham teaches activating T cells 
with AIMV media supplemented with IL-2 and OKT3. However, there is no teaching or 
suggestion in Beecham to modify this aspect of the method of producing transduced T 
lymphocytes. Beecham does not, for example, discuss any problems with activating T 
lymphocytes by using AIMV media supplemented with IL-2 and OKT3. Therefore, upon 
reading Beecham, one of ordinary skill in the art at the time of filing the instant application 
would not have been motivated to activate the T lymphocytes by co-culturing the T 
lymphocytes with allogeneic cells, e.g., allogeneic dendritic cells. For the same reason, one 
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of ordinary skill in the art upon reading Terheyden and/or Miinz would not have been 
motivated to modify the teachings found therein or in Beecham so that the instant invention 
would have been arrived at. 

The Office Action contends that one of ordinary skill in the art would have been 
motivated to modify the teachings of Beecham, because the method of activating the T 
lymphocytes prior to transducing the T lymphocytes taught by Beecham was not target 
antigen specific. 

However, Beecham was not activating T lymphocytes for the purpose of creating 
target antigen specific T lymphocytes. Beecham activated T lymphocytes prior to 
transduction, because Beecham started with peripheral blood mononuclear cells, which are a 
mixed population of cells comprising T lymphocytes. The activation procedure of Beecham, 
specifically, the OKT3 treatment, allowed only the T lymphocytes of the mixed population to 
proliferate, so that the T lymphocytes outnumbered the other cells of the mixed population. 
Beecham states to this effect: 

Although cell types other than T cells may be transduced at this 
stage, these contaminating cells are not stimulated to replicate 
under the culture conditions used, whereas treatment with 
OKT3 induces rapid T cell proliferation. This selective T cell 
proliferation quickly leads to cultures that are virtually 100% T 
cell in origin and effectively eliminates the influence of any 
contaminating cells from subsequent assays. 

See first complete paragraph of the left hand column on page 334. In this regard, one of 
ordinary skill in the art would not have been motivated to change the teachings of Beecham 
to be the same as the instant invention. 

In view of the foregoing, the instant claims are patentable over Beecham in view of 
Terheyden and Miinz. Applicants, therefore, request that the rejection be withdrawn. 

B. Beecham in view of Terheyden, Miinz, and the 755 patent 

According to the Office Action, claims 4, 10, 44, 53-55, 57, 59, 60, 73, 74, 84, 85, 88, 
and 89 are unpatentable over Beecham in view of Terheyden, Miinz, and the 755 patent. 
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As discussed above, in view of the attached Declaration of Patrick Hwu, Beecham is 
not prior art to the instant application. The rejection in view of Beecham in view of 
Terheyden, Munz, and the 755 patent is improper on this basis alone. 

The rejection in view of Beecham in view of Terheyden, Munz, and the 755 patent is 
furthermore improper, because, as discussed above, Beecham does not disclose T 
lymphocytes comprising an endogenous T cell receptor reactive with a cell, which is 
allogeneic to the T lymphocytes. None of Terheyden, Munz, and the 755 patent cure this 
deficiency. In this regard, each and every limitation of the instant claims is not disclosed by 
the cited references. Therefore, the rejection cannot stand. 

In view of the foregoing, the instantly pending claims are patentable over Beecham in 
view of Terheyden, Miinz, and the 755 patent. Therefore, Applicants request the withdrawal 
of the rejections. 



Applicants respectfully submit that the patent application is in condition for 
allowance. If, in the opinion of the Examiner, a telephone conference would expedite the 
prosecution of the subject application, the Examiner is invited to call the undersigned 
attorney. 



Conclusion 



Respectfully submii 
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Washington, DC 20005-3960 
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DECLARATION UNDER 37 GFJfc § 1.131 OF PATRICK K. HWD 

t* 

1. Patricks, avu, do heisty teclareas follows: 

asplcatifin, glong with Steven Rosenberg and Michael Kerslam 

2. We conceived of and reduced to practice the claimed invention in the 
UnitedStates before May 1,2000, as evidenced by tba Mowing: 

a. attached to this Declaration is a true and accurate copy of a report 
prepared by anotfcer co-jhveniw> Michael Kershaw, who worked In ray 

laboratory. Th&r^0ttv^«iacb was prqaied prior to May 1,2000, 
sumrcarizes research performed involving tine production and testing of 
dual specificity T lymphocytes, wMdi comprised tfce MOVy cMraeric 
reeepren specific for folate Mug protein (PBP), and an endogenous 
T cell receptor, wfticli is reactive -with allogeneic cells. 

3. The date deleted from the report ia prior to May 1> 2000. 



RESPONSE UNDER 37 CFR «« 
EXPEDITED PROCEDURE 



la re Appla. of Hw et el. 
ApplicaticfiNo. 09/803,578 



4. ihc^dedansiJ^att^tsm^tsmade^^ 
are true, fcatali statements mate oumfomatioa and beMaie believed to be true, 
that these statements were made mfc Acknowledge tta w21fui &Jse statements and 
the like so jnsd&aiepBaishabietsy flne^asprisoBroent, or bc^imder Section 1001 
ofTifle 18 of the United States Code, sn&ftat such wHifal fetes staemests may 
jeopardize the validity of the appUoaliDii or s 
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Chapter 1: Basic Concepts in Immunology 



Fig, 1.12 Bacterial infection triggers 
an inflammatory response. 

Macrophages encountering bacteria 
in the tissues are triggered to release 
cytokines that Increase the permeability 
of blood vessels, allowing fluid and pro- 
teins to pass No the tissues. The sticki- 
ness of the endothelial cells of the blood 
vessels is also changed, so that cells 
adhere to the blood vessel wail and are 
able to crawl through it; first neutrophils 
and then macrophages are shown 
entering the tissue from a biood vessel 
The accumulation of fluid and cells ai 
ihe site of infection causes the redness, 
swelling, heat, and pain, known collec- 
tively as inflammation. Neutrophils and 
macrophages are the principal inflamma- 
tory cells. Later in an immune response, 
activated lymphocytes may also contribute 
to inflammation. 




blood flow and the leakage of fluid, and account" for the heat, redness, and 
swelling. Cytokines also have important effects on the adhesive properties of 
the endothelium, causing circulating leukocytes to stick to the endothelial 
cells of tiro biood vessel wall and migrate between them to the site of infec- 
tion, to which they are attracted by yet other cytokines. The migration of cells 
into the tissue and their local actions account for the pain. The main cell 
types seen in an inflammatory response in its initial phases are neutrophils; 
followed by macrophages; these are therefore known as inflammatory cells. 

Inflammatory responses later in an infection also involve the lymphocytes of 
the adaptive immune response, which have meanwhile been activated by 
antigen that has drained from the site of infection via the afferent lymphatics^ : 
The activation of lymphocytes depends critically on interactions with phago- , 
cytic ceils; bacterial constituents induce changes in the surface molecules,, 
expressed by the phagocytic cells that are crucial to the central part they play;- 
in the induction of adaptive immune responses; we shall discuss this in detail -, 
in Chapter 8. 



1-6. 1 Lymphocytes are activated by antigen to give rise to clones of 
— antigen-specific cells that mediate adaptive immunity. 



The defense systems of innate immunity are effective in combating rnanjp 
pathogens but they can only recognize microorganisms bearing surface miSj| 
ecules that are common to many pathogens and that have remainep 
unchanged in the course of evolution. Such highly conserved molecules ;g 
be recognized by the neutrophils and macrophages of vertebrates, ;^ 
surprisingly, many bacteria have evolved a protective capsule that enat||g§ 
them to conceal these molecules and thereby avoid provoking phagoc^^ 
cells. Viruses carry no such unvarying molecules and are rarely recognizeJW, 
phagocytic cells. Moreover, the surface molecules of pathogens evolve mugj| 
faster than could any ordinary vertebrate recognition system, The. *ee|J|| 
nition mechanism used by the lymphocytes of the adaptive im.m|^ 
response has evolved to overcome these problems. : " ^ 

Instead of bearing several different receptors, each recognizing a .differ 
surface molecule of a pathogen, each naive lymphocyte entering the*g|^ 
stream bears antigen receptors of only a single specificity. However^; 
specificity of these receptors is determined by a unique genetic mechang 
that operates during the development of lymphocytes in the bone?.™"** 



